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REMARKS 

The application has been reviewed in light of the Office Action dated September 21, 
2004. Claims 20-28 are pending, with claims 20-24 being in independent form. 
The drawings were objected to under 37 C.F.R. §1. 83(a). 

The replacement sheet of drawings attached hereto as Exhibit A includes changes to, and 
replaces, Fig. 21 of the drawings. In Fig. 21, the x-ray tube is now labeled as "x-ray beam 
source". 

Withdrawal of the objection to the drawings is respectfully requested. 

The amendment filed on July 6, 2004 was objected to under 35 U.S.C. 1 32, as purportedly 
introducing new matter. Claims 20, 23, 24, 25, 27 and 28 were rejected under 35 U.S.C. §112, 
first paragraph, as purportedly failing to comply with the written description requirement. Claims 
20, 23, 24, 25, 27 and 28 were rejected under 35 U.S.C. §251 as purportedly being based upon 
new matter. 

More specifically, the Office Action alleges that there is purportedly no support for a solid 
state detecting portion formed by plural solid state detecting elements as claimed in claims 20, 
23, 25 and 27. The Office Action also alleges that there is purportedly no support for the term "at 
least" in the claim element "the X-ray generating portion comprises at least an X-ray generating 
portion for an over-table tube capable of imaging in a style of over-table tube". 

Applicant respectfully submits that the claims are adequately supported by the original 
patent disclosure. 

The subject patent and this reissue application relates to X-ray imaging, and more 
specifically, systems and apparatuses for X-ray imaging wherein the imaging can be obtained 
flexibly with adjustable X-ray source and radiation receptor positioning. 
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As clearly pointed out in the patent, the receptor unit does not need to be limited to 
any particular configuration such as a single detector. For example, as stated in the Technical 
Field of the patent, the patent "relates to a method of imaging a person or an object in at least 
two directions by X-ray photography, while using an X-ray cassette as a receptor or other 
forms of radiation-absorbing techniques with the aid of a radiation receptor, for 
instance for electronic image storage ." ^ 

As previously discussed, it was well known in the art at the time the application was 
filed for the subject patent that electronic image storage can take on any of numerous different 
configurations, such as disclosed in, for example, U.S. Patents Nos. 4,905,265, 5,319,206 and 
5,661,309 (which are merely a few of the many references) which were disclosed by 
Applicant. As one example, U.S. Patent No. 5,661,309 discloses use of an electronic cassette, 
comprising plural solid state detecting elements, for X-ray image capture. 

In addition, the Background Art section of Applicant's patent disclosure discusses 
another reference (EP-A-0430934, a copy of which is attached as Exhibit B hereto) which 
discloses use of plural solid state receptors. 

Therefore, Applicant submits that there is ample supports in Applicant's patent 
disclosure for the claim element "a solid state detecting portion formed by plural solid state 
detecting elements". 

In addition, Applicant submits that one skilled in the art would understand fi^om 
Applicant's patent disclosure that the X-ray source can be configured to assume positions 
other than an over-table position. 



Carl-Eric Ohlson, S.N. 09/827,380 Dkt. 1 166/61926-A 

Page 9 

As acknowledged in the Office Action, Applicant's patent disclosure states that the X- 
ray source "is supported for movement in X-, Y- and Z-directions and ... is rotatable about a 
horizontal axis." 

Further, the positions of an X-ray source and a receptor unit, respectively, are 
generally complementary for imaging. Therefore, while the drawings of Applicant's patent 
do not show X-ray sources in multiple positions, the patent drawings clearly show the 
receptor unit in assorted positions. Many of the receptor positions shown in the drawings 
would have complementary X-ray source positions that are over-tube. Therefore, one skilled 
in the art would recognize that the Applicant's patent disclosure can cover an X-ray 
generating portion other than for an over-table tube capable of imaging in a style of over-table 
tube. 

Applicant submits that there is sufficient support in Applicant's patent disclosure for 
the feature that "the X-ray generating portion comprises at least an X-ray generating portion 
for an over-table tube capable of imaging in a style of over-table tube". 

Accordingly, withdrawal of the objection under 35 U.S.C. 132, the rejection under 35 
U.S.C. §1 12, first paragraph and the rejection under 35 U.S.C. §251 is requested. 

The Office Action states that the reissue oath/declaration is defective because it fails to 
identify at least one error which is relied upon to support the reissue application. More 
specifically, the Office Action states that the reissue declaration Applicant submitted on June 30, 
2004 is defective because, according to the Office Action, this reissue application (which is a 
continuation of rei ssue application number 09/590,633, filed June 8, 2000, now U.S. Patent No. 
Re 37614, issued April 2, 2002) is directed to the same error to which parent reissue appHcation 
no. 09/590,633 is also directed. 
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It is the undersigned's understanding based on the discussion during the February 25, 
2004 Interview with the Examiner that Applicant should clarify in the reissue declaration that the 
Reissue application seeks broader claims. 

Applicant respectfully submit that the reissue declaration in this application is not 
defective since both a continuation reissue application and its parent reissue application can be 
directed to the error that the original patent fails to claim subject matter that the applicant is 
entitled to claim, i.e. the applicant can seek broader claims in each reissue application. 

The Examiner's attention is respectfully directed to MPEP, section 1451 which states in 

relevant part as follows: 

A continuation of a reissue is not ordinarily filed "for distinct and separate parts of 
the thing patented" as called for in the second paragraph of 35 U.S.C. 251. The 
decision of In re Graff, 1 1 1 F.3d 874, 42 USPQ2d 1471 (Fed. Cir. 1997) interprets 35 
U.S.C. 251 to permit multiple reissue patents to issue even where the multiple reissue 
patents are not for "distinct and separate parts of the thing patented." The court 
stated: 

Section 25 1 [2] is plainly intended as enabling, not as limiting. Section 25 1 [2] has 
the effect of assuring that a different burden is not placed on divisional or 
continuation reissue applications, compared with divisions and continuations of 
original applications, by codifying the Supreme Court decision which recognized 
that more than one patent can result from a reissue proceeding. Thus § 251 [2] 
places no greater burden on Mr. Graffs continuation reissue application than 
upon a continuation of an original application; § 251 [2] neither overrides, 
enlarges, nor limits the statement in § 251 [3] that the provisions of Title 5 apply 
to reissues. 



It should be noted that a new oath/declaration is not required for a continuation of an 
original application. Applicant submits that analogously, the reissue declaration submitted in the 
continuation reissue application can set forth the same general error as set forth in the reissue 
declaration submitted in the parent reissue application (here, both reissue applications seek 
broader claims). 

Accordingly, it is submitted that the reissue declaration submitted in this application is 
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not defective. 

This application was filed to provoke an interference with U.S. Patent No. 6,155,713 to 
Watanabe ("the Watanabe patent"). 

Applicant submits that the application is allowable, and requests that an interference be 
declared as between this application and the Watanabe patent. 

If a petition for an extension of time is required to make this response timely, this paper 
should be considered to be such a petition. The Office is hereby authorized to charge any fees 
that may be required in connection with this amendment and to credit any overpayment to our 
Deposit Account No. 03-3125. 

If a telephone interview could advance the prosecution of this application, the Examiner is 
respectfully requested to call the undersigned attomey. 

Allowance of this application is respectfully requested. 



Respectfully submitted, 




Paul Teng, Rq£No. 40,837 
Attomey for Applicant 
Cooper & Dunham LLP 
Tel.: (212) 278-0400 
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Amendments to the Drawines 

The replacement sheet of drawings attached hereto as Exhibit A includes changes to, and 
replaces, Fig. 21 of the drawings. In Fig. 21, the x-ray tube is now labeled as "x-ray beam 
source". 



Attachment: replacement sheet of drawings for Fig. 21 
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Description 

Technical Field 

The present invention relates to a nriethod of 
photography of an object in at least two directions 
via X-ray while using an X-ray cassette as a recep- 
tor or other form of radiation absorbing technique 
while using a radiation receptor for electronic inn- 
age storage, with the aid of a beam source which is 
carried for movement In X-, Y- and 2-directions 
and which is rotatable about a horizontal axis, and 
also with the aid of a patient support table and a 
receptor unit which is positioned beneath the table 
and capable of being moved in the X- and Y- 
directions and which when displaced automatically 
instigates movement of the beam source. 

By X-direction is meant here and in the follow- 
ing a direction of movement parallel with one long 
side of the patient support table, and by Y-direction 
is meant a direction of movement perpendicular to 
the extension of said one long side, i.e. movement 
parallel to the short side of the table. The patient 
support table may therewith be adjusted to mutu- 
ally different positions in relation, for instance, to a 
tower column or ceiling-supported tower which car- 
ries the beam source. In all instances the expres- 
sion "X-direction" refers to movement parallel with 
the long side of the table. 

The invention also relates to a photography 
apparatus of the kind set forth above. 

Background Prior Art 

US-A-4,365,345 (Craig et al) describes appara- 
tus of this kind, in which, however, the beam 
source is located beneath the table in the actual 
patient investigation part of the apparatus, and the 
image receptor is located on a tower structure 
arranged above said patient investigation part. 
When the beam source is moved in the X- and Y- 
directions these movements are transferred to the 
receptor over a servo system. In this case, the 
actual patient investigation part is expansive and 
space consuming and is found difficult to work with 
by the X-ray personnel. Another significant 
drawback with this known apparatus is that there is 
no possibility of taking side photographs with a 
horizontally directed beam path. 

■ US-A-4,024,403 (Bernstein et al) teaches a 
conventional tower structure with manual adjust- 
ment of the patient support table, an overlying 
beam source and a receptor located beneath the 
table. The apparatus includes an electrical auxiliary 
device for adjusting the beam source angle and 
synchronized movement of the receptor corre- 
sponding to said angular adjustment, such that the 
central beam will always impinge on the patient at 



the correct angle 

The work required from the X-ray personnel 
with this type of X-ray equipment is both laborious 
and complicated, placing great strain on the shoul- 

5 ders and back muscles of the personnel as a result 
of the manual adjustment movements which must 
be carried out. not least the displacement of the 
heavy beam source. This equipment also lacks a 
facility for taking side photographs with horizontal 

10 beam path. 

US-A-4,365,344 (Dornheim) provides an exam- 
ple of apparatus incorporating mechanical synchro- 
nization between the setting movements of the 
receptor and beam source. This arrangement utt- 

75 lizes a complicated lever system, which makes the 
work carried out by the X-ray personnel both heavy 
and complicated, primarily because of the large 
masses which need to be activated, and also be- 
cause of the stretching and bending required of 

20 said personnel. Furthermore, the receptor part of 
the apparatus must be lifted-up each time a side 
photograph is taken. The possibility of taking an- 
gled photographs is limited. 

US-A-3,492.482 (Forsyth) describes and illus- 

25 trates a beam source which is mounted on a verti- 
cal tower structure and which is movable in the Z- 
direction, and a receptor part which is moved syn- 
chronously with the beam source on a correspond- 
ing vertical tower structure. The apparatus is in- 

30 tended exclusively for taking side photographs with 
horizontal beam path, and the apparatus conse- 
quently has a limited field of use. 

GB-B-1 ,323,769 (Picker Corp) describes appa- 
ratus comprising a receptor part in a patient sup- 

35 port table and an overlying ceiling-carried beam 
source. This apparatus affords the possibility of 
taking side photographs with horizontal beam path, 
by swinging-up the patient support table about a 
horizontal axis and pivoting the beam source. The 

40 apparatus also enables the image size and shutter 
setting to be varied in relation to the beam- 
source/receptor distance ("SID", i.e. "source- 
image-distance"). Movement of the beam source 
and swinging of the patient support table, however, 

45 must be effected manually, circumstances which 
are also experienced as troublesome by the X-ray 
personnel. 

SE-B-7906050-5 (Philips) describes a similar 
arrangement of apparatus, although in this case the 

50 beam source is located in the pivotal patient sup- 
port table and the image receptor is located on a 
ceiling-carried frame structure, even though it is 
stated in the descriptive part of the specification 
that the arrangement may be reversed. Movements 

55 of the receptor and beam source in the X-direction 
are synchronized. When swinging up the table in- 
corporating the beam source, the receptor is rotat- 
ed around the horizontal axis synchronously there- 
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with. It is also stated that the receptor and beam 
source can also be moved synchronously in the Y- 
direction, although this is not illustrated in the 
specification. 

This arrangement of apparatus also has the 
drawbacks associated with a pivotal patient support 
table, inter alia because of the large masses which 
need to be set in motion when taking side pho- 
tographs, and because of the limited use possibili- 
ties of the apparatus in general. For example, there 
is no facility for taking side photographs of a seat- 
ed patient. In summary it can be said that all 
apparatus or equipment of this kind lack the requi- 
site flexibility. 

Other examples of known X-ray tower struc- 
tures are described and illustrated in DE-A1- 
3,406,717 (Philips), DE-A1 -2,831 .058 (Philips), US- 
A-4,501,011 (Hauck et al), and US-A-4,365,344 
(Dornheim), on which the first part of claims 1 and 
5 is based. 

The Objects of the Invention 

One object of the present invention is to pro- 
vide an X-ray photography method which will avoid 
the aforesaid drawbacks, and other drawbacks, as- 
sociated with known methods and which will enable 
X-ray photographs to be taken with vertical, hori- 
zontal and angled beam path with the aid of solely 
a single beam source without discomfort to the 
patient, i.e. without needing to manipulate the pa- 
tient or the patient support table to any appreciable 
extent when adjusting the positions of the various 
X-ray devices, and without requiring heavy and 
laborious adjustment work to be carried out by the 
X-ray personnel. Neither shall the patient 
himself/herself need to cooperate actively in the 
investigation. 

A further object is to provide a method of the 
aforesaid kind which will facilitate the work of the 
operator, particularly in those cases where different 
types of photographs are to be taken. 

Still a further object of the invention is to pro- 
vide a method of the aforesaid kind which offers 
increased flexibility, with the aid of simple means, 
i.e. so that the X-ray equipment enables photo- 
graphs to be taken other than the "normal" pho- 
tographs of a lying patient with vertical, horizontal 
or angled beam path, such as photographs of a 
sitting or standing patient for example. 

A particular object of the invention is to provide 
a method and an apparatus which will enable a 
large number of mutually varying types of pho- 
tographs to be taken without imposing difficulties 
on the X-ray personnel or discomfort to the patient, 
or in other words a universal apparatus for use in 
conjunction with X-ray photography. 



Summary of the Invention 

These and other objects are fulfilled by a meth- 
od according to the invention, which is character- 

5 ized in that activation of a secondary receptor 
associated pivotally with the receptor unit or 
mountable thereto and extending in the vertical 
plane results, optionally after a time delay, in auto- 
matic movement of the beam source to a basic 

10 setting for horizontal, centered beam path on the 
secondary receptor. 

Correspondingly, activation of the primary re- 
ceptor located beneath the patient support table, 
optionally after a time delay, causes the beam 

75 source to return to a basic setting for vertical beam 
path from the primary receptor. 

It is preferred in practice that the beam source 
in each basic setting position is caused to take a 
predetermined distance from respective receptors. 

20 The invention affords the important advantage 

that X-ray personnel need only manipulate the 
small mass exhibited by the receptor unit, which is 
located at a comfortable working height beneath 
the patient support table, whereafter all setting 

25 movements of the heavy beam source are effected 
through the agency of separate, servo-controlled 
drive units. 

These advantages are afforded by the inventive 
apparatus according to the characterising part of 
30 claim 5. 

In certain cases the secondary receptor may 
be stationarily mounted on the movable receptor 
unit. One requirement in this regard, however, is 
that the secondary receptor will not cause an ob- 
35 struction when the patient is transferred to the table 
or when adjustments are to be made to the position 
of the primary receptor. 

Preferably, however, the secondary image re- 
ceptor is mounted on a holder associated with and 
40 movable together with the primary unit, prior to 
activating the receptor. 

To this end, the receptor unit may include, for 
instance, several types of holder means into which 
the secondary receptor can be placed. Alternative- 
's ly, the secondary receptor may be connected to 
the receptor unit by a pivotal holder means which 
will enable the secondary receptor to be dropped 
to a "parking position" when not in use. In this 
case, the receptor is applied by being swung-up to 
50^, its active position, prior to activation of the secon- 
dary receptor. 

When moving the beam source to either of its 
basic setting positions, the source is swung 
through 90° around the horizontal axis and also 
55 moves in the Z-direction. Normally, movement also 
takes place in the X- and/or Y-directions. The beam 
source auxiliary means receives information relat- 
ing to the type of secondary receptor used and the 
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subsequent activating operation will result In pre- 
determined movement of the relevant beam source 
drive means. 

Normally, it is desirable to place the receptor 
as close as possible to the patient, in order to 
obtain optimum image sharpness. In certain types 
of known X-ray equipment particular difficulties are 
experienced In taking side photographs with hori- 
zontal beam path, since this equipment has not 
been sufficiently prepared for such photographs. 
Consequently, in the case of some patients it is 
necessary to make provisional arrangement for 
holding the receptor, and in certain instances it 
may be necessary for the patient himself to hold 
the receptor. 

Unsuitable arrangements such as these can be 
avoided when mutually different secondary recep- 
tors are provided, from which the most suitable 
receptor for the purpose in question can be se- 
lected in each particular case. The apparatus is 
also able to detect the type of receptor used in 
each particular case, therewith enabling adjust- 
ments and/or collimation of the beam source to be 
carried out automatically when necessary. 

Another preferred embodiment of the invention 
provides the possibility of using a secondary re- 
ceptor carried on telescopic arms, so that the re- 
ceptor can be brought into the close proximity of 
the patient. In this case the beam source will obtain 
information relating to the prevailing setting position 
of the receptor so that the beam source is adjusted 
automatically to a position corresponding to the 
receptor setting. 

When photographing such parts of the body as 
the spine, kidneys and other organs with the pa- 
tient in a recumbent position, the object will nor- 
mally be located close to the table top. In this 
case, with selection of a suitable film or receptor 
format, the receptor should be located close to the 
table top in order for the object to lie in the centre. 
In order to maintain a constant SID, the necessary 
adjustment movements are facilitated while ensur- 
ing, at the same time, optimum image quality. 

For example, a secondary receptor holder can 
be placed on each side of the receptor unit. i.e. on 
each side of the patient support table. In the man- 
ner aforedescribed, the apparatus detects the loca- 
tion of the secondary receptor and the position of 
the beam force is adjusted accordingly. 

Furthermore, the invention has the important 
advantage of affording the greatest possible protec- 
tion to the patient, which is, of course, of particular 
benefit when taking X-ray photographs of uncon- 
scious and/or seriously injured patients. When 
practising the present invention, such patients need 
not be moved, irrespective of the type of X-ray 
photographs to be taken. 



Another important advantage afforded by the 
invention is that the pattern of movement carried 
out by the beam source can be programmed so 
that none of the movable components or parts 

5 need be brought to a position which is so close to 
the table as to cause injury to the patient. Ex- 
pressed in another way, it can be said that the 
movement pattern of the equipment components 
shall be programmed In a manner such as to 

10 create a protective shell around a patient on the 
patient support table. 

Particular advantages are also afforded when 
photographing with an angled beam path. In this 
case, the receptor unit will preferably exhibit a grid 

75 comprising mutually parallel lamellae which extend 
in the X-direction. The setting of the beam source 
is automatically adjusted in dependence on the 
angle of inclination to which said beam source is 
set. so that the beam path will always be centered 

20 relative to the receptor. 

This will greatly reduce, or even eliminate, the 
risk of taking blurred or completely erroneous pho- 
tographs, and also the risk of subjecting the patient 
unnecessarily to an excessively high dosage of X- 

25 ray because of the need to re-take photographs. 

In this regard, it is possible, within the concept 
of the invention, for the apparatus to indicate the 
type of grid used, e.g. with the aid of a visual 
display or some other manner, which in turn will 

30 correct SID automatically in relation to the col- 
limated beam source. At the same time, it is possi- 
ble to make desired and suitable changes to the 
focus distance, with the purpose of achieving de- 
sired yields of the exposures made. 

35 As a complement to the table receptor, with its 

possibility of using one or more secondary recep- 
tors, another preferred embodiment of the invention 
provides a tertiary receptor, for instance on a tower 
structure forming part of the equipment apparatus, 

40 or a separate tower structure, which may be a 
static fixture or movable. The most important pur- 
pose of a tower-carried receptor is that of enabling 
lung photographs to be taken, in which case the 
patient normally stands facing towards and close to 

45 the receptor, in this case, it is suitable for the 
receptor holder to face laterally outwards from the 
tower structure. 

A third basic setting position relating to a terti- 
ary receptor can also be utilized for taking other 

50 normally occurring photographs, e.g. a loaded 
knee, hip etc. In this case, the tertiary receptor is 
lowered to a suitable height, the beam source 
automatically following the movement carried out 
by said receptor. 

55 The patient support table may be made longer 

than is normally the case, so as to provide at one 
end of the table a space in which a seat can be 
placed so as to enable photographs to be taken 
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with the patient in a sitting position, e.g. sinus 
investigations, which are often carried out in con- 
junction with a lung X-ray. The seat unit is prefer- 
ably capable of nnoving in the longitudinal direction 
of the table and is also preferably rotatable. The 
prinnary receptor unit located beneath the patient 
table can also be used even when the seat unit is 
being used. In this case, a further, specially de- 
signed holder for a secondary receptor can be 
fitted, and the height of the holder adapted for 
taking photographs of a seated patient. When ap- 
plying this holder, the aforesaid control nneans re- 
ceives corresponding information and, optionally 
subsequent to the aforesaid activation of an auxil- 
iary operating device, the beam source is automati- 
cally adjusted to its basic setting in relation to the 
applied secondary receptor. 

Movement of the tower structure and the beam 
source carried thereby in the X-, Y- and Z-direc- 
tions is preferably effected with the aid of electric 
motors. The rotary movements carried out by the 
beam source are also preferably effected with the 
aid of an electric motor connected to the rotational 
axle of said source. 

Manually effected setting movements of* the 
receptor unit are transferred to the different motors 
for executing movement of the beam source, in a 
suitable known manner. In order to achieve the 
exactitude desired, there are preferably used ana- 
logue or digital position sensors, e.g. multi-coil 
potentiometers or pulse emitters suitable for the 
purpose in question. The system may also include 
means for automatic movement of the receptor unit 
to given preprogrammed positions. 

As before mentioned, the respective compo- 
nents are moved to their basic settings automati- 
cally. Movement of said respective components 
from their basic settings is preferably effected with 
the aid of suitable buttons placed on a comfortably 
positioned operating panel, and indicating in a suit- 
able manner, preferably digitally, deviations from 
said respective basic setting positions. 

As will be understood from the aforegoing, the 
invention provides the important advantage of en- 
abling the operator to work at a comfortable height 
and ensures that the operator need only handle a 
small mass when adjusting the settings of the 
receptor unit in the X-direction and Y-direction. The 
work carried out by the operator can be facilitated 
still further by utilizing the movements performed 
by the holder when changing a receptor to auto- 
matically decenter and center the receptor in both 
the X-direction and the Y-direction, the decentering 
movement releasing the receptor for replacement 
with another receptor. 

The possibility of removing the patient support 
table and moving a wheeled stretcher over the 
receptor unit, which is located in an underlying 



frame element, is another particularly important ad- 
vantage afforded by a preferred embodiment of the 
invention. This obviates the need to manipulate a 
seriously injured patient. The aforedescribed sim- 

5 pie receptor-unit adjustment possibilities remain 
and the beam or radiation source is positioned 
automatically subsequent to placing the primary 
receptor holder on the receptor unit located be- 
neath the table, or subsequent to placing a secon- 

10 dary receptor holder on said unit. All X-ray equip- 
ment known hitherto assumes that the patient 
needs to be manipulated, at least when photog- 
raphing certain parts of the body or body organs. 
The basic concept of the invention obviates sub- 

75 stantially all such need to manipulate or re-arrange 
the patient. 

The advantages afforded by the invention are 
contingent on receptor and beam-source co-action 
incorporated in the system. The operator decides 

20 in each individual case which receptor shall be 
used, and takes the necessary steps for applying 
or activating this receptor, e.g. by pressing cor- 
responding buttons on the operating panel, 
whereafter the beam source is moved automatically 

25 to a basic setting position corresponding thereto. A 
desired receptor can be applied or fitted, e.g., by 
swinging the receptor holder from a lowered posi- 
tion (parking position) on one side of the table top, 
or beneath the table top. 

30 It is possible by pressing a separate button on 

the operating panel, e.g. in the case of an emer- 
gency, to cause the equipment applied to move 
rapidly and effectively to an unimpeding position, 
to a parking position, so that the necessary mea- 

35 sures can be taken immediately without obstruction 
by the X-ray equipment and without the patient 
being injured in any way. 

The invention also relates to an apparatus for 
photography of the kind here under concern said 

40 apparatus being substantially characterized by the 
features set forth in the accompanying claims. 

Further characteristic features of the inventive 
method and system will be apparent from the fol- 
lowing description of a number of exemplifying 

45 embodiments of the invention, made with reference 
to the accompanying drawings. 

Brief Description of the Drawings 



50 Fig. 1 illustrates in perspective an apparatus for 

X-ray photography in accordance with the inven- 
tion, including a patient support table provided with 
an image receptor unit and a displaceable tower 
structure carrying a beam source. 

55 Fig. 2 is a corresponding view in perspective, 

showing the beam source positioned in a basic 
setting for vertical beam path. 
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Fig. 3 is a part view illustrating the beam 
source in position for angled beam path. 

Fig. 4 illustrates the system subsequent to 
inserting a secondary image-receptor holder and 
with the beam source in its basic setting position 
for horizontal beam path. 

Fig. 5 illustrates the apparatus of the system 
set to a position for taking X-ray photographs of the 
lungs in particular with the aid of a tower-carried 
tertiary receptor holder and with the beam source 
positioned in a basic setting for horizontal, centered 
beam path on said receptor. 

Fig. 6 illustrates one end of the patient support 
table which has mounted thereon a seat unit for 
taking X-ray photographs of a seated patient and 
having attached thereto a secondary receptor hold- 
er adapted for this purpose. 

Fig. 7 Illustrates the system of apparatus 
shown in Fig. 5 with the beam source and the 
receptor holder in a position for taking a photo- 
graph, e.g., of a "loaded knee" of a patient. 

Fig. 8 is a side view, partly cut away, of an arm 
which projects out from the tower structure and 
which carries a carriage for movement of the beam 
source. 

Fig. 9 is a horizontal sectional view illustrating 
the arm of Fig. 8 from above. 

Fig. 10 is a horizontal sectional view corre- 
sponding to Fig. 9, subsequent to movement of the 
carriage and outward swinging of the beam source. 

Fig. 11 is a side view, partially cut away, of 
another part of the tower structure shown in Fig. 1, 
and illustrates an arrangement for displacing the 
arm and the tower-carried receptor holder linearly 
in the Z-dlrection. 

Fig. 12 is- a side view, partially cut away, of a 
lower part of the tower structure shown in Fig. 1, 
and illustrates bottom guide means and drive motor 
for horizontal movement of the tower structure. 

Fig. 13 illustrates in perspective part of a pa- 
tient support table provided with a receptor unit 
and two alternative secondary receptor holders ca- 
pable of being mounted in the receptor unit, on 
either side of the table. 

Fig. 14 is a perspective view of a universal 
receptor holder. 

Fig. 15 is a side view of the holder shown in 
Fig. 14 and indicates the presence of a receptor in 
said holder. 

Fig. 16 is a perspective view of an alternative 
apparatus, in which the patient support table ex- 
tends perpendicularly to a wall structure and the X 
and Y axes have subsequently changed places. 
This apparatus also includes a number of additional 
modifications to previously illustrated embodi- 
ments. 

Fig. 17 illustrates in perspective a system of 
apparatus according to Fig. 16 in an operative 



state. 

Fig. 18 illustrates further a method of use of an 
apparatus according to Fig. 16 and 17. 

Fig. 19 is a perspective view which illustrates a 
5 further embodiment in the form of a ceiling-moun- 
ted tower or column structure and a receptor unit 
provided with a fixed secondary receptor holder. 

Fig. 20, finally, illustrates the principle of use of 
a system of apparatus according to the invention 
10 for linear tomography. 

Description of Preferred Embodiments 



Fig. 1 illustrates an apparatus for X-ray photog- 
15 raphy, comprising a raiseable and lowerable patient 
support table 1, which is preferably firmly mounted 
on the floor, and a floor-mounted and ceiling-moun- 
ted tower structure 2 carrying a, beam or X-ray 
source. The tower structure is capable of being 
20 moved in the X-direction along the table 1 in a 
bottom floor-mounted guide means 3 and a top 
ceiling-mounted guide means 4. The tower struc- 
ture 2 has projecting outwardly therefrom an arm 5 
which can be moved upwards and downwards, i.e. 
25 in the X-direction. 

The arm 5 carries a beam source 6 which is 
movable along said arm in the Y-direction and 
which can be swung or pivoted about a horizontal 
axis. 

30 Arranged beneath the patient support table is a 

receptor unit or receptor holder 7 for accommodat- 
ing a receptor 7a, said unit having the form of a 
carriage which can be moved linearly in the X- and 
Y-directions. Extending from each side of the unit 7 

35 is a carrier means 7b for an operating handle 8. 
The unit can be caused to move in the X and Y 
directions by gripping the handle 8 such that the 
image receptor will obtain an accurately defined 
position in relation to the X-ray photograph to be 

40 taken. The handle 8 also incorporates a recess 8a 
in which an alternative secondary receptor holder 
15 for horizontal beam path can be mounted, as 
hereinafter described in more detail. 

The outwardly projecting arm 5 carries a down- 

45 wardly extending part 5a on which there is moun- 
ted a laterally projecting further holder 9 intended 
for receiving a tertiary or third receptor, which 
accompanies movement of the arm in said X and X 
directions. 

50 Fig. 2 shows the apparatus of Fig. 1 adjusted 

to a basic setting for vertical, centered beam path 
onto a receptor 7a located in the receptor unit 7. 
The receptor may be of varying construction, size 
and shape and the receptor holder or "back sur- 

55 face" can be configured to center the receptor 
automatically as it is placed in the holder, irrespec- 
tive of the configuration, size and shape of the 
receptor. 
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Fig. 3 illustrates the beam source 6 adjusted to 
a position for angled beam path, the tower struc- 
ture 2 and the arm 5 having been moved in the X- 
direction from the position illustrated in Fig. 2 and 
the beam source having been rotated about a hori- 
zontal axis by a drive motor 10 through an angle a, 
which normally lies between 0° and 20°, depending 
upon the photographs to be taken. A setting of a 
given angle a on an operating panel (not shown) 
results in movement of the tower structure 2 and 
the arm 5 through a corresponding distance, so 
that the beam source ' subsequent to rotation 
through said angle a about the horizontal axis em- 
its X-rays in a manner to impinge upon a receptor 
located in the receptor unit 7; prior to setting the 
angle by means of the operating panel, the operat- 
ing system as a whole is preferably deactivated by 
means of a separate operating device 11 con- 
nected to or located adjacent to the operating han- 
dle 8. 

In this case, displacement of the receptor unit 
7 in the X and Y directions results in correspond- 
ing, programmed movement of the tower structure 
2 and the outwardly projecting arm in the X-direc- 
tion, and by movement of the arm 12 carrying the 
beam source 6 in the Y-direction. 

Fig, 4 illustrates the events that take place 
when a secondary receptor holder 15 is mounted in 
holes 8a provided in the handle part 8 of the 
receptor unit 7. Subsequent to activating an operat- 
ing device on the panel, positioning of the secon- 
dary receptor holder in said holes results in down- 
ward movement of the arm 5 in the Z-direction. 
outward swinging of the angled arm 12, and rota- 
tion of the beam source through 90^ about the 
horizontal axis, to a basic setting for horizontal, 
centered beam path on a receptor located in the 
thus mounted receptor holder 15. Displacement of 
the handle 8 in the X and Y directions, which 
results in corresponding displacement of both the 
receptor unit 7 and the receptor holder 15, also 
results in automatic displacement of the tower 2 in 
the X-direction and displacement of the angled arm 
12 in the Y-direction, along the arm 5, i.e. such that 
the beam source 6 is maintained in its position for 
horizontal, centered beam path onto the receptor in 
the receptor holder 15. 

Fig. 5 illustrates a basic setting in which the 
beam source 6 is adjusted for horizontal beam path 
onto a receptor in a tertiary receptor holder 9 
carried by the arm 5 via the downwardly extending 
part 5a. This position is also reached automatically, 
upon receipt of a command signal. 

This illustrated basic setting of the relevant 
components enables, for instance, lung photo- 
graphs to be taken, with the patient located contig- 
uous with the receptor in the holder 9 and with 
his/her back facing the beam source 6. Activation 



of means on the operating panel for this particular 
basic setting results in corresponding movements 
of the beam source 6. It shall be observed that the 
receptor holder 9 and the beam source 6 carry out, 

5 in this case, mechanical synchronized movements 
in the X and Z directions. As will be understood, 
the beam source may be angled relative to the 
receptor unit. 

Fig. 7 illustrates substantially the same basic 

10 settings as those illustrated in Fig. 5, although with 
the difference that the receptor holder 9 and the 
beam source 6 have been moved downwardly in 
the Z-direction. This positional setting can be uti- 
lized, for instance, when taking photographs of a 

75 loaded knee, etc. 

Fig. 6 illustrates a modification of the patient 
support table 1 shown in Fig. 1, the table of the 
Fig. 6 embodiment being lengthened so as to pro- 
vide room for a seat unit 18 which enables pho- 

20 tographs to be taken of patients in a sitting posi- 
tion. The illustrated seat unit 18 is movable in the 
width direction of the table, and is also preferably 
rotatable. When the seat unit 18 is used, a secon- 
dary receptor holder 15', particularly constructed to 

25 this end, is fitted in to the holes 8a of one of the 
handle parts 8. The receptor holder 15' has a 
longer holder part than the holder 15 illustrated in 
Fig. 4. Application of the receptor holder 15' results 
in corresponding information to the operating sys- 

30 tem of the beam source, which in accordance with 
the aforegoing automatically adjusts the beam 
source to a basic setting for horizontal, centered 
beam path onto a receptor located in the holder 15, 
subsequent to activation of an operating device. 

35 The beam source can thereafter be moved from 
this basic setting to any of a number of desired 
settings. 

Figs. 8-10 illustrate an exemplifying embodi- 
ment of a drive arrangement for movement of the 

40 beam source 6 in relation to the arm 5. 

The beam source 6 is carried by the angled 
arm 12. which is suspended from a peg 20 in a 
carriage 21, which is mounted on the outwardly 
projecting arm 5 of the tower structure and runs on 

45 ball bearings 22 in said arm. The carriage is driven 
by a motor 23 comprising a line pulley 23a, having 
extending therearound a line 24 connected to the 
carriage. The peg 20 carries a toothed wheel 25 on 
the upper side of the carriage 21 . When the tooth- 

50 ed wheel 25 passes a toothed segment 26 fixedly 
mounted on the arm 5, as the carriage 21 moves, 
the peg 20 is caused to rotate and therewith swing 
the beam source 6 to the position illustrated in 
Figs. 4-7. 

55 Figs. 11 and 12 illustrate an exemplary em- 

bodiment of a drive arrangement for effecting 
movement of the outwardly projecting arm 5 in the 
Z-direction and for effecting movements of the 
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tower structure in the X-direction. 

The tower structure 2 carries a bracket struc- 
ture which extends downwardly into the guide 3 
and which connprises two mutually parallel parts 
30, 31, of which the part 31 supports a drive motor 
32. The output shaft of the drive motor supports 
between the bracket parts 30. 31 a wheel 33 of V- 
shaped profile, which runs on a guide 34 of circular 
cross-sectional shape. A ball bearing 34 is journal- 
led in the lower part of the tower 2 for movement 
on the upper side of the guide 3. Rotation of the 
motor 32 results in linear displacement of the tower 
structure in the X-direction. 

Also arranged at the bottom of the tower struc- 
ture 2 is a drive motor 35 which co-acts with a 
screw 38 having a trapezoidal screw thread, via a 
gear arrangement 36, 37. The arm 5 and the down- 
wardly projecting arm part 5a carrying the receptor 
holder 9 accommodate two journal parts 5b which 
embrace the screw 38 and exhibit corresponding 
trapezoidal thread sections. When the screw 38 is 
turned in either direction' the arm 5 and the recep- 
tor holder 9 are displaced correspondingly in the Z- 
direction. 

Fig. 13 illustrates the aforesaid handle parts 8 
located on mutually opposite sides of the table 1 
and connected to the receptor unit 7 located be- 
neath the table. The Figure also illustrates the 
capability of the handle parts to accommodate re- 
ceptor holders 15 and 15" respectively which are 
intended for a horizontal beam path and which are 
of mutually different configuration. The connecting 
holes 8a in respective handle parts 8 are config- 
ured so that solely a given receptor holder can be 
fitted into corresponding pairs of holes. In this way, 
the drive system of the X-ray apparatus will receive 
information relating to the type of receptor holder 
mounted in the handle at that time, whereupon the 
beam source is adjusted to a corresponding set- 
ting. 

Consequently, it is possible to utilize a plurality 
of different types of secondary receptor holders 
which can be mounted or applied alternatively. 
When such a secondary receptor holder is applied, 
the beam source will automatically carry out cor- 
responding movements, subsequent to activation of 
an operating device, such as to adopt a basic 
setting position for horizontal centered beam path 
onto the receptor in the holder in question. The 
holder of the Fig. 13 embodiment has a bracket part 
15b provided with connecting pins 15c. 

A pack of microswitches for enabling the 
movement combinations required for the correct 
function of the system may be connected to the 
system operating panel. 

As will be seen from Fig. 13. the operating 
device of the illustrated embodiment has the form 
of a "slave button" 11 which serves as a main 



switch for activating and deactivating the aforesaid 
operational movements. This operating device, 
however, may alternatively have the form of a 
"dead mans grip" which enables the receptor unit 

5 7 to be displaced when the handle part 8a is 
gripped. As will be understood, when setting the 
receptor unit in position, the handle is gripped and 
the setting movements required to move the beam 
source to its correct position are carried out auto- 

10 matically. 

Respective receptor holders, 7, 9, 15 are able 
to accommodate different types of receptor. For 
example, the receptor holder may have the form of 
a box, into which a cassette is inserted. The box 

15 may include an additional slot, into which a grid is 
inserted. Thus, when taking side photographs, it is 
possible. to select a cassette which incorporates a 
grid, or a standard cassette with separate grids. 
The apparatus can also accommodate all the 

20 various kinds of image receptor that can be used. 
In this regard, the actual receptor holder may, in 
certain instances, have the form of a frame into 
which cassettes of various sizes can be inserted, 
optionally with built-in grids for ease of exchange. 

25 An exemplifying embodiment of an alternative 

universal receptor holder is illustrated in Figs. 14 
and 15. 

The holder 40 is intended to replace a separate 
holder for different image formats with a universal 
30 holder which can be used for all present day for- 
mats of, e.g.. X-ray film cassettes or images plates. 

The illustrated holder comprises two mutually 
angled rails 41, 42 which are of U-shaped cross- 
section and which are joined together and to an 
35 angled bracket part 15a carrying connecting pins 
15b. 

Journalled in the corner defined by the two 
mutually angled rails is a telescopic, diagonal arm 
43 which can be pivoted about a horizontal axis 

40 43a. The arm 43 carries at its outer end an angle 
piece 44 which engages against a receptor 45 
inserted in the holder, said arm being either sprung 
and/or provided with manual locking means. 

Although not shown, the arm 43 incorporates a 

45 sensor, e.g. a potentiometer or pulse emitter, which 
senses the prevailing length D of the arm. 

Also arranged at the end of the arm is a further 
sensor (not shown) which senses the angle v de- 
fined by the arm with the horizontal. Knowledge of 

50 the arm length and the angle v is sufficient for 
determining the format of a four-cornered receptor 
inserted in the holder. The height of the receptor is 
therewith the arm length x sine v and the side of 
the cassette will have a length equal to the arm 

55 length x cosine v. 

This facility" for measuring the format of the 
receptor, necessary for obtaining automatic col- 
limation, can also be used tor image centering 
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purposes, by guiding the beam source 6 for move- 
ment in the X and Z directions with the aid of an 
appropriate servomechanism. 

The angle pieces 41. 42, 44 are provided with 
two or more electric switches (not shown) e.g. 
microswitches, which are activated by a correctly 
positioned image receptor 45. 

These switches are connected in series with an 
exposure switch (not shown) which is effective in 
blocking an exposure if the image is incorrectly 
centered. This will avoid subjecting the patient to 
unnecessary radiation dosages. 

The bracket part 15a also includes a further 
pivot axle 46 which enables the universal holder 40 
to be pivoted to a horizontal position, shown in 
broken lines in Fig. 14. Further electric switches 
(not shown) indicate to the operating system 
whether the receptor holder has a vertical or a 
horizontal position and prevents exposure when the 
receptor holder occupies an intermediate position. 
In many cases of simple X-ray photography, for 
example photographing a hand or an arm it is 
sufficient for the patient to position the part of the 
body to be photographed on a receptor, and then 
to simply take a photograph. In the case of a 
universal holder of the kind illustrated in Figs. 14 
and 15, this procedure is facilitated when the hold- 
er can be swung to a horizontal position, in the 
manner indicated, so that the exposure can be 
made with the beam or radiation source in a verti- 
cal position. 

In many instances it is desirable to subject the 
patient to the least possible movement, particularly 
if the patient is badly injured or unconscious. In this 
regard, a preferred embodiment of the invention 
provides the possibility of taking X-ray photographs 
of a patient positioned on, e.g., a wheeled stretch- 
er, without needing to move the patient from the 
stretcher. This can be achieved by ensuring that 
the patient support table lb can be removed, 
wherewith the receptor unit 7 (cf Fig. 1) in the form 
of a carriage which can be displaced linearly in the 
X-directlon and Y-directlon and which Is movable in 
its frame or stand is exposed. The movable stretch- 
er can then be moved into position and the recep- 
tor holder moved as close as possible to the under- 
side of the stretcher. The inventive facility of syn- 
chronizing movements of the receptor unit and the 
beam source is also utilized in this case. 

Figs. 16-18 illustrate the principle construction 
of the apparatus described, the Illustrated system, 
however, being modified to some extent in relation 
to the aforedescrlbed embodiments. 

It should be noted that the patient support 
table, the table top of which has been removed so 
as to leave the table stand V , extends at right 
angles to the wall along which the tower structure 2 
can be moved. As before mentioned, the reference 



to movement in the "X-direction" stili Implies 
movement which is parallel with the longitudinal 
axis of the table, which thus means that the X and 
Y axes have changed places. Consequently, when 

5 moving in the horizontal plane the tower structure 2 
moves in the Y-direction in Fig. 16. 

The arm 5 projecting outwardly from the tower 
structure 2 and carrying the beam or radiation 
source 6 is firmly connected to the tower 2 and is 

10 thus movable in the Y-direction together with said 
tower. The beam source 6 is carried by a tele- 
scopic arm 12', such that the beam source can 
move in the Z-direction. The arm 12' is also mov- 
able in the X-direction along the arm 5. As with the 

75 aforedescrlbed embodiments, the beam source can 
also be pivoted about a horizontal axis. 

The table stand 1' Is complemented by a mo- 
bile table unit 51 having a wheeled frame 51a and 
a table top 51b. In this case, the mobile unit 51 has 

20 the form of a wheeled stretcher. 

The stand 1' comprises stand parts 1'a having 
a telescopic arrangement 1'c, I'd which carries an 
end support Vf on which there is provided a sup- 
port surface 1'e for supporting the table top 51b. 

25 The end support 1 'f Is joined with elongated guides 
1'h in which the receptor unit 7 is mounted. The 
stand 1' also includes transverse guides 1'j for 
guiding movement of the receptor unit in the Y- 
direction. The wheels of the unit 51 are guided in 

30 floor guides 1'g. 

The support surfaces 1'e arranged on the end 
supports I'f and supporting the table top 51b of the 
mobile unit 51 are Inclined so that when the mobile 
unit 51 is moved in above the stand 1', wherewith a 

35 guide in respective surfaces I'f ensures that the 
mobile unit takes its correct position, the wheels of 
the unit are lifted slightly away from the floor. 
When the mobile unit is moved in over the stand, 
the unit and stand are connected together auto- 

40 matically, with the aid of mutually co-acting locking 
means 53, 54 which "click" into one another. The 
telescopic function of the mobile unit is disengaged 
when coupling the mobile unit with the stand 1', so 
that the table top 51b will follow movements of the 

45 stand 1' in the Z-dlrection, through the agency of 
its telescopic arrangement 1'c, I'd. 

As before mentioned, a receptor unit 7 can be 
moved along the stand 1', and the application of a 
secondary receptor holder 15 to said receptor unit 

50 results in movement of the beam source 6 in the Z- 
direction and displacement of the tower stand and 
the beam source in the Y-direction and optionally 
the X-direction, together with rotation of the beam 
source about Its horizontal axis to a basic setting 

55 for a horizontal ray path, as with the Fig. 1 embodi- 
ment. 

The secondary receptor holder 15 of this em- 
bodiment Includes a pivoted arm 8', which enables 
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the receptor holder 15 to be dropped to a parking 
position. As illustrated in Fig. 17, the receptor hold- 
er 15 can be swung up to an active position, in 
which the receptor holder is applied. Additionally 
hereto, an operating device on a panel 55 is ac- 
tivated for activation of the receptor. 

In the case of the Fig. 17 embodiment, the 
secondary receptor holder 15 is provided with tele- 
scopic arms 15d. This enables movement in the Y- 
direction to be utilized from the edge of the table to 
its centre line. Application of the receptor holder 
from the other direction enables the whole of the 
patient area on the table top to be covered from 
two directions. 

It will be seen from this that the embodiment 
illustrated in Figs. 16-18 have a number of addi- 
tional characteristic features. Thus, although the 
embodiment according to Figs. 16-18 has a tertiary 
receptor holder 9 similar to the embodiment of Fig. 
1, the receptor holder of the Figs. 16-18 embodi- 
ment is not connected to the arm 5. Instead, the 
receptor holder 9 is carried in the frame 2 and 
balanced by a counterweight (not shown). When 
the receptor holder 9 is activated, e.g. from the 
operation panel 55, the beam source 6 will move to 
a basic setting for horizontal beam path at a pre- 
determined SID. 

Activation of the receptor holder 9 through a 
handle 9b will result in corresponding automatic 
movement of the telescopic arrangement 12' with 
the parts 12'a, 12'b, so that the beam source 6 will 
always take an accurately centered position. 

As will be seen from Fig. 16, the beam source 
6 is also joined to one end of an approximately Z- 
shaped arm 57 which carries a fourth receptor 
holder 58 at its other end. The arm 57 is pivotal 
about the same geometric axis as the beam source 
6 and can be set to various rotational positions. 

Fig. 18 illustrates an application in which the 
stretcher carriage 51 has an upwardly pivotable 
end part 51c. The Figure illustrates how an X-ray 
photograph can be taken, for instance, of the skull 
of a patient with the aid of the fourth receptor 
holder 58, when the stretcher carriage is in a free 
position, i.e. not connected to the stand V. This 
enables the best exposure angle to be chosen in 
relation to the patient (not shown). With regard to 
the alternative embodiment illustrated in Fig. 16-18, 
the beam source 6 may be swung about its hori- 
zontal axis with the aid of a setting motor (cf Fig. 
17) arranged on the angled shelf 13' connected to 
the lower part 12*b of the telescopic arm 12', and 
can be swung about a vertical axis with the aid of a 
further motor (not visible in Fig. 17). When the 
mobile unit 51 is disengaged from the stand 1', the 
telescopic arrangement on the tower structure will 
be activated such that the table top 51b will remain 
at the set height. The possibility of changing the 



height of the stand 1' is blocked at the same time. 

An alternative embodiment is also conceivable 
in which the table top 51b is left on the stand 1' 
and the actual wheeled frame is removed, for in- 
5 stance to provide the stand with another table top 
51, 

Fig. 19 illustrates a further embodiment in 
which the beam source 6 is carried by a ceiling- 
mounted frame structure 2* via a telescopic arm 

10 arrangement 12'. The ceiling is referenced 65 and 
a carriage associated with the frame 2' and capable 
of moving in the X-direction and Y-direction is 
referenced 2'a. The carriage supports the tele- 
scopic arm arrangement 12', said telescopic arm 

75 including parts 12'a and 12'b. The beam source 6 
can be mounted on the part 12'b of said telescopic 
arm by means of an arrangement corresponding to 
that illustrated in Fig. 16-18. The beam source can 
be swung about a horizontal axis with the aid of a 

20 motor 60. In the case of this embodiment, the 
receptor unit 7 carried by the table 1 has the form 
of a stationarily mounted holder 70 for a secondary 
receptor. In this case, the arrangement is such that 
the fixed arrangement of the secondary image re- 

25 ceptor will not have any substantial deleterious 
influence on the use of the receptor unit for taking 
photographs with a vertical beam or ray path and 
will not unnecessarily impede the work of the oper- 
ator in, for instance, carrying out adjustments. 

30 The beam source 6 also co-acts with a tertiary 

receptor holder 71 fixedly arranged in the X-direc- 
tion and Y-direction. The holder 71 is preferably 
located adjacent a wall in the room in which the X- 
ray system is located, in a manner so as not to 

35 obstruct as far as possible the remaining activity 
carried out in the room. 

The holder 71 can only be moved in the verti- 
cal direction and is primarily intended for taking 
lung X-ray photographs, although it can also be 

40 used for other purposes. 

In the case of this embodiment, the operating 
panel 55 of the receptor unit 7 has approximately 
the same length as the actual unit (i.e. extension in 
the X-direction). 

45 The operating panel 55 includes a plurality of 

press buttons 55a which are provided with signs 
indicating the various positions of the beam source 
6. The operating panel also includes buttons for 
activating the various receptors present and there- 

50 with enabling positional adjustments to be made to 
the beam source. 

The operating panel also conveniently includes 
separate buttons for zero-setting at selected recep- 
tor unit positions, so that different desired and also 

55 registrable settings of the receptor unit from such a 
zero-setting can be undertaken with corresponding 
movement of the beam source subsequent to ac- 
tivating the beam source drive means. 
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This embodiment also suitably includes a so- 
called touch-handle 8 located in the proximity of 
the operating panel 55 for setting movements of 
the receptor unit. 

Fig. 20 illustrates the improved possibilities af- 
forded by an inventive system when carrying out 
X-ray tomography. The layer height can be 
changed by varying the distance travelled by the 
receptor relative to focus. 

The apparatus is able to engender two mutu- 
ally unconstrained movements, viz. movement of 
the beam or radiation source 6 and movement of 
the receptor holder 7 with its receptor 7a. These 
movements are not mechanically coupled. Con- 
sequently, no separate function is required for 
changing the layer height, since this possibility is 
found incorporated in the system. The system thus 
enables simple variation of the layer height. 

Furthermore, the apparatus enables the film 
speed to be varied during the actual exposure, for 
the purpose of obtaining angled layers. In this 
case, a progressive increase in speed will provide 
the same effect as an increase in layer height 
during an exposure. 

A conventional image amplifier (not shown) for 
irradiation of the patient can also be mounted on 
the inventive receptor unit. 

The type of grid used together with a receptor 
in a given case can be entered into the operating 
panel, wherewith the system will detect the collima- 
tion undertaken. The values inserted into the op- 
erating panel may suitably be shown on a display 
device. A given type of grid, or raster, has a 
predetermined number of lines/centimeter and 
"ratio", i.e. the ratio of grid height/lamella spacing. 
When inserting the line number and "ratio" tabled 
values of SID-tolerance are found available for each 
grid, e.g. in softwear form. The SID-tolerance may 
also be changed for increased collimation. It is 
possible in this way to ensure that the grid con- 
cerned will be located within the SID-range permit- 
ted by the grid. 

In summary, the exposure can be controlled 
automatically and the highest degree of collimation 
possible can be achieved. Furthermore, it is possi- 
ble to deviate from the focus-distance concerned in 
different individual cases, which contributes to opti- 
mum image quality, which, in turn, forms a basis 
for a correct diagnosis and reduces the risk of the 
patient being subjected to unnecessary radiation 
dosages. 

It is also possible to replace an X-ray cassette 
with some other form of radiation receptor. For 
example, it is possible to use image plates, which 
normally have the same external measurements as 
X-ray film cassettes and the ability of which to 
absorb radiation corresponding to an X-ray image 
is used for electronic image storage. 



Claims 

1. A method of photography of an object in at 
least two directions via X-ray while using an X- 

5 ray cassette as a receptor or other form of 

radiation absorbing technique while using a 
radiation receptor for electronic image storage, 
in which there is used a beam or radiation 
source (6) which is carried for movement in X-, 

10 Y- and Z-directions and can be rotated about a 

horizontal axis, a patient support table (1; 1', 
51) and a receptor unit (7; 40) comprising a 
primary receptor which unit is arranged be- 
neath the table for movement in the X- and the 

75 Y-directions and which when displaced linearly 

results in automatic movement of the beam 
source so that the beam is directed towards 
the receptor, characterized in that activation of 
a secondary receptor associated pivotally with 

20 the receptor unit (7; 40) or mountable thereto 

and extending in a vertical plane results, op- 
tionally after a time delay, in automatic move- 
ment of the beam source to a basic setting for 
horizontal, centered beam path on the secon- 

25 dary receptor. 

2. A method according to Claim 1, characterized 
in that activation of the primary receptor lo- 
cated beneath the patient support table (1; 1", 

30 51) causes, optionally after a time delay, the 

beam source (6) to return to a basic setting for 
vertical beam path onto the primary receptor. 

3. A method according to Claim 1 or 2, character- 
35 ized in that the secondary image receptor is 

placed on a holder (15; 15'; 15"; 40; 70) which 
is associated with the primary receptor unit 
and movable together therewith, prior to ac- 
tivating the secondary receptor. 

40 

4. A method according to any of Claims 1-3, 
characterized in that adjustment of the beam 
source (6) to a setting for an angled beam path 
results in corresponding displacement of the 

45 receptor in the X-direction and/or the Y-direc- 

tion for constant source-image-distance. 

5. An apparatus for photography of an object in at 
least two directions via X-ray with an X-ray 

50 cassette as a receptor or other form of radi- 

ation absorbing technique with a radiation re- 
ceptor for electronic image storage, comprising 

a) a patient support table (1; 1'; 51) which 
includes a receptor unit (7; 40) comprising a 

55 primary receptor which unit is arranged for 

horizontal movement beneath the table; 

b) a beam or radiation source (6) which is 
arranged for movement in X-, Y- and Z- 
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directions and capable of being rotated 
about a horizontal axis; and 

c) drive means for effecting linear displace- 
ment and rotational movement of the beam 
source (6), said drive means causing move- 
ment of the beam source so that the beam 
is directed towards the receptor subsequent 
to movement of the receptor unit (7; 40), 
characterized in that 

d) the receptor unit (7) is configured to also 
accommodate a holder (15; 15'; 15"; 40; 70) 
intended for receiving a vertically extending 
secondary receptor associated pivotally with 
the receptor unit or mountable thereto for 
horizontal beam path, and 

e) the apparatus includes operating means 
so constructed that activation of the secon- 
dary receptor will cause an impulse to be 
sent to the beam-source drive means, op- 
tionally after a time delay, so that the beam 
source (6) is adjusted to a basic setting for 
horizontal centered beam path onto the sec- 
ondary receptor. 

6. An apparatus according to Claim 5, character- 
ized in that the receptor unit (7) is configured 
to receive different kinds of secondary receptor 
holder (15; 15'; 15"; 40; 70). 

7. An apparatus according to Claim 5 or 6, 
characteterized in that the beam source (6) is 
carried by a frame structure (5) which also 
carries a tertiary receptor holder (9); and in 
that the beam source (6) is intended to take a 
third basic position relative to said tertiary re- 
ceptor holder subsequent to activation of an 
operating decive. 

8. An apparatus according to any of Claims 5-7, 
characterized in that one end of the patient 
support table has arranged thereon a seat unit 
(18), which can be moved in the Y-direction 
and which is preferably rotatable, and a secon- 
dary receptor (15') corresponding to said seat 
unit and capable of being placed in said recep- 
tor holder. 



10. An apparatus according to any of Claims 5-9, 
characterized in that the beam source (6) is 
carried by a telescopic arrangement (12') con- 
nected to the frame or tower structure (2, 5; 2*) 

6 of the system. 

11. An apparatus according to any of Claims 5-10, 
characterized in that the receptor unit (7) is 
provided in the region of holder means (8; 8a; 

10 8') for the secondary receptor with an operat- 

ing panel (55) provided with means for activat- 
ing the beam-source drive means. 

12. An apparatus according to any of Claims 5-11, 
15 characterized in that the secondary receptor 

holder (40) comprises two rails (41 , 42) of U- 
shaped cross-section which form a corner an- 
gle of 90' with one another, and a telescopic 
arm (43) which is pivotable about an axle lo- 

20 cated in said corner, said telescopic arm hav- 

ing provided at one end thereof engagement 
means (44) for engagement with a receptor 
(45) placed in the holder, the prevailing length 
of the arm and the prevailing angle defined by 

25 said arm with the horizontal providing a mea- 

surement for the dimensions of the cassette 
inserted in the holder. 

13. An apparatus according to Claim 12, character- 
30 ized in that the holder (40) is arranged on a 

bracket structure (15a) provided with connect- 
ing pins (15b) and capable of being pivoted 
about an axle (46) to a horizontal position. 

35 14. An apparatus according to Claim 9, character- 
ized in that the top (lb) of the patient support 
table (1) can be readily removed to permit a 
mobile unit, e.g. a stretcher carriage (51) to be 
moved in over the remaining stand (V) fitted 

40 with the receptor holder (7). 

15. An apparatus according to any of Claims 5-14, 
characterized in that the beam source (6) can 
be rotated about a vertical axis and is activated 
45 for such rotary movement by a motor. 

PatentansprUche 

1. Verfahren zur Photographie eines Objektes in 
mindestens zwei Richtungen durch Rontgen- 
strahlung, in dem eine Rontgenkassette als ein 
Empfanger Oder eine andere Form einer strah- 
lungsabsorbierenden Methode verwendet wird, 
wobei ein Strahlungsempfanger zur elektroni- 
schen Blldspeicherung verwendet wird, indem 
eine Strahlen- oder eine Strahlungsquelle, die 
zur Bewegung in X-, Y- und Z-Richtungen ge- 
tragen ist und um eine horizontale Achse ge- 



9. An apparatus according to Claim 5 or 6, char- 
acterized in that the patient support table com- 
prises a stand (V), which carries the movable so 
receptor holder (7), and a mobile unit (51), e.g. 
in the form of a stretcher carriage, which com- 
prises, a table top (51b) and which can be 
moved in over the stand (V), said unit being 
detachably connectable to the stand and sub- 55 
sequent to being coupled thereto accompanies 
the setting movements of the stand in the Z- 
direction. 
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dreht werden kann, einen Patientenaufnahme- 
tisch (1; r, 51) und eine Empfangereinheit (7; 
40) verwendet werden, die einen Primaremp- 
fanger aufweist, deren Einheit unter denn Tisch 
zur Bewegung in die X- und die Y-Richtung 
angeordnet ist und die, wenn sie linear ange- 
ordnet ist, in einer automatischen Bewegung 
der Stralilenquetle resultiert, so daB der Strahl 
auf den Empfanger gericlitet ist, 
dadurch gekennzeichnet, daS 
eine Aktivierung eines Sekundarempfangers. 
der schwenkbar mit der Empfangereinheit (7; 
40) Oder montierbar dazu verbunden ist und 
sich in eine vertikale Ebene erstreckt, in einer, 
wahlweise nach einer Zeirverzogerung, auto- 
matischen Bewegung der Strahlenquelle zu ei- 
ner Grundeinstellung fur einen horizontalen 
zentrierten Strahlenweg an dem Sekundaremp- 
fanger resultiert. 

2. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, daS eine Aktivierung des Prlmaremp- 
fangers, der unter dem Patientenaufnahme- 
tisch (1; 1', 51) angeordnet ist, die Strahlen- 
quelle (6), wahlweise nach einer Zeitverzoge- 
rung, veranlaBt, in eine Grundeinstellung fur 
einen vertikalen Strahlenweg auf den Primar- 
empfanger zuruckzukehren. 

3. Verfahren nach Anspruch 1 oder 2, dadurch 
gekennzeichnet, dafi der Sekundarbildempfan- 
ger an einem Halter (15; 15'; 15"; 40; 70) 
angeordnet tst, der mit der Primarempfange- 
reinheit verbunden und zusammen damit be- 
wegbar ist, und zwar vor Aktivieren des Sekun- 
darempfangers. 

4. Verfahren nach einem der Anspruche 1 bis 3, 
dadurch gekennzeichnet, dafi eine Einstellung 
der Strahlenquelle (6) auf eine Einstellung fur 
einen abgewinkelten Strahlenweg in einer ent- 
sprechenden Verschiebung des Empfangers in 
die X-Richtung und/oder die Y-Richtung fur 
eine konstante Quelle-Bitd-Entfernung resul- 
tiert- 

5. Vorrichtung zur Photographie eines Objektes in 
wenigstens zwei Richtungen durch Rontgen- 
strahlen mit einer Rontgenkassette als einem 
Empfanger oder einer anderen Form einer 
strahlungsabsorbierenden Methode mit einem 
Strahlungsempfanger fur elektronische Bild- 
speicherung, die aufweist: 

a) einen Patientenaufnahmetisch (1; 1'; 51), 
der eine Empfangereinheit (7; 40) ein- 
schlieBt, die einen Primarempfanger auf- 
weist, deren Einheit zur horizontalen Bewe- 
gung unter dem Tisch angeordnet ist; 



b) eine Strahlen- oder Strahlungsquelle (6), 
die zur Bewegung in X-, Y- und Z-Richtun- 
gen angeordnet und in der Lage ist, um 
eine horizontale Achse gedreht zu werden; 

5 und 

c) eine Antriebseinrichtung zum Bewirken 
einer linearen Verschiebung und einer Dreh- 
bewegung der Strahlenquelle (6), wobei die 
Antriebseinrichtung eine Bewegung der 

10 Strahlenquelle verursacht, so daS der Strahl 

auf den Empfanger nach der Bewegung der 
Empfangereinheit (7; 40) gerichtet ist, 
dadurch gekennzeichnet, dafi 

d) die Empfangereinheit (7) konfiguriert ist, 
75 um auch einen Halter (15; 15'; 15"; 40; 70) 

aufzunehmen, der zum Aufnehmen eines 
vertikal sich erstreckenden Sekundaremp- 
fangers vorgesehen ist, der schwenkbar mit 
der Empfangereinheit verbunden oder mon- 
20 tierbar dazu fur einen horizontalen Strahlen- 

weg ist, und 

e) die Vorrichtung eine Betriebseinrichtung 
aufweist, die so aufgebaut ist, dafi eine Akti- 
vierung des Sekundarempfangers einen an 

25 die Antriebseinrichtung der Strahlenquelle 

zu sendenden Impuls, wahlweise nach einer 
Zeitverzogerung, verursachen wird, so daB 
die Strahlenquelle (6) an eine Grundeinstel- 
lung fur einen horizontalen zentrierten 

30 Strahlenweg auf den Sekundarempfanger 

eingestellt ist. 

6. Vorrichtung nach Anspruch 5. dadurch gekenn- 
zeichnet, daB die Empfangereinneit (7) konfi- 

35 guriert ist, um unterschiedliche Arten eines Se- 

kundarempfangerhalters (15; 15'; 15"; 40; 70) 
aufzunehmen. 

7. Vorrichtung nach Anspruch 5 oder 6. dadurch 
40 gekennzeichnet, dafi die Strahlenquelle (6) 

durch eine Rahmenstruktur getragen ist, die 
auch einen tertiaren Empfangerhalter (9) tragt; 
und dadurch, daB die Strahlenquelle (6) vorge- 
sehen ist, eine dritte Grundposition relativ zu 
45 dem tertiaren Empfangerhalter nach Aktivie- 

rung einer Betriebsvorrichtung einzunehmen. 

8. Vorrichtung nach einem der Anspruche 5 bis 
7, dadurch gekennzeichnet, daB ein Ende des 

50 Patientenaufnahmetisches eine Sitzeinheit (18) 

daran angeordnet hat, die in die Y-Richtung 
bewegt werden kann und die vorzugsweise 
drehbar ist, und wobei ein Sekundarempfanger 
(15') zu der Sitzeinheit korrespondiert und in 

55 dem Empfangerhalter angeordnet sein kann. 

9. Vorrichtung nach Anspruch 5 oder 6, dadurch 
gekennzeichnet, daB der Patientenaufnahme- 
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tisch ein Gestell (1*) aufweist, das den beweg- 
baren Empfangerhalter (7) und eine mobile 
Einheit (51) tragt. z.B. in der Form einer fahr- 
baren Tragebahre, die ein Tischoberteil (51b) 
aufweist und die uber das Gestell (V) hinein- 
bewegt werden kann, wobei die Einheit ab- 
nehmbar mit dem Gestell verbindbar ist und, 
nachdem sie daran verbunden ist, die Einstell- 
bewegungen des Gestells in die Z-Rlclitung 
begleitet. 

10. Vorrichtung nach einem der Anspruche 5 bis 

9, dadurch gekennzeichnet, daB die Strahlen- 
quelle (6) von einer Teleskopanordnung (12') 
getragen ist, die mit dem Rahmen oder der 
Turmstruktur (2, 5; 2') des Systems verbunden 
ist. 

11. Vorrichtung nach einem der Anspruche 5 bis 

10, dadurch gekennzeichnet, daB die Empfan- 
gereinheit (7) in dem Bereich der Haltereinrich- 
tung (8; 8a: 8') fur den Sekundarempfanger mit 
einer Bedienkonsole (55) versehen ist, die mit 
einer Einrichtung zum Aktivieren der Antriebs- 
einrichtung der Strahlenquelle versehen ist. 

12. Vorrichtung nach einem der Anspruche 5 bis 

11, dadurch gekennzeichnet, daB der Sekun- 
darempfangerhalter (40) zwei Schienen (41, 
42) U-formigen Querschnitts, die einen Eck- 
winkel von 90* miteinander bilden, und einen 
Teleskoparm (43) aufweist, der schwenkbar urn 
eine Achse ist, die in der Ecke angeordnet ist, 
wobei der Teleskoparm an dessen einem Ende 
mit einer Halteeinrichtung (44) zum Halten ei- 
nes in dem Halter angeordneten Empfangers 
(45) versehen ist, wobei die vorherrschende 
Lange des Armes und der vorherrschende 
Winkel, der durch den Arm mit der Horizonta- 
len gebildet ist, eine Messung der Abmessun- 
gen der in den Halter eingefiigten Kassette 
gewahrleistet. 

13. Vorrichtung nach Anspruch 12, dadurch ge- 
kennzeichnet, daB der Halter (40) an einer 
Winkeirahmenstruktur (15a) angeordnet ist, die 
mit Verbindungsstiften (15b) versehen und in 
der Lage ist, um eine Achse (46) in eine hori- 
zontale Position geschwenkt zu werden. 

14. Vorrichtung nach Anspruch 9, dadurch gekenn- 
zeichnet, daB das Oberteil (lb) des Patienten- 
aufnahmetisches (1) schnell entfernt werden 
kann, um einer mobilen Einheit, z.B. einer fahr- 
baren Tragebahre (51), zu eriauben, uber das 
verbleibende Gestell (1'), das an dem Emp- 
fangerhalter (7) befestigt ist, hineinbewegt zu 
werden. 



15. Vorrichtung nach einem der Anspruche 5 bis 
14, dadurch gekennzeichnet, daB die Strahlen- 
quelle (6) um eine vertikale Achse gedreht 
werden kann und fur eine solche Drehbewe- 
5 gung durch einen Motor aktiviert wird. 

Revendlcations 

1. Precede de radiographie d'un objet dans au 
10 moins deux directions a I'aide de rayons X, en 

utilisant une cassette de radiographie comma 
recepteur, ou une autre forme de technique 
d'absorption des radiations, en meme temps 
qu*on utilise un recepteur de radiation pour le 

75 stockage electronique des images, dans lequel 

on utilise une source de faisceau ou de radia- 
tion (6) qui est entratnee pour se deplacer 
dans les directions X, Y et Z et qu'on peut 
faire tourner autour d*un axe horizontal, une 

20 table (1 ; r, 51) de support de patient, et une 

unit4 (7 ; 40) de recepteur, comprenant un 
recepteur principal, laquelle unite est agencee 
au-dessous de la table pour pouvoir se depla- 
cer dans les directions X et Y, et provoque, 

25 lorsqu'elle se deplace lineairement, un depla- 

cement automatique de la source de faisceau, 
de sorte que le faisceau est dirige vers le 
recepteur, caracterise en ce que I'activation 
d'un recepteur secondaire articule sur I'unite (7 

30 ; 40) de recepteur ou qui peut etre monte sur 

cette unite, et qui s'etend dans un plan vertical 
se traduit, eventuellement apres une tempori- 
sation, par un mouvement automatique de la 
source de faisceau qui place cette source dans 

35 un positionnement de base correspondant a un 

trajet de faisceau horizontal, centre, tombant 
sur le recepteur secondaire. 

2. Precede selon la revendication 1, caracterise 
40 en ce que I'activation du recepteur principal 

place sous la table (1 ; 1', 51) de support du 
patient fait, eventuellement apres une tempori- 
sation, revenir la source de faisceau (6) a un 
positionnement de base qui donne un trajet de 
45 faisceau vertical tombant sur le recepteur prin- 

cipal. 

3. Precede selon la revendication 1 ou 2, caracte- 
rise en ce que le recepteur d'image secondai- 

50 re est place sur un support (15 ; 15' ; 15" ; 40 

; 70) qui est associe a {'unite de recepteur 
principal et peut se deplacer avec cette unite 
avant d'activer le recepteur secondaire. 

55 4. Precede selon une quelconque des revendlca- 
tions 1^3, caracterise en ce que I'ajustement 
de la source de faisceau (6) sur un positionne- 
ment donnant un trajet de faisceau incline en- 
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traTne un d^placement correspondant du re- 
cepteur dans la direction X et/ou dans la direc- 
tion Y qui donne lieu a une distance source- 
image constante. 

5 

5. Appareil pour radlographier un objet dans au 
moins deux directions h I'aide des rayons X, 
comportant une cassette de radiographic com- 
me recepteur. ou une autre fornne de techni- 
que d'absorption des radiations avec un r^cep- w 
teur de radiations pour le stockage electroni- 

que des innages, connprenant : 

a) une table (1 ; V ; 51) de support de 
patient qui comprend une unite (7 ; 40) de 
recepteur comprenant un recepteur princi- 75 
pal, laquelle unite est agencee pour se de- 
placer en mouvement horizontal sous la ta- 
ble : 

b) une source de faisceau ou de radiation 

(6) qui est agencee pour se deplacer dans 20 
les directiosn X, Y et 2 et capable de tour- 
ner autour d*un axe horizontal et ; 

c) des nnoyens d 'entrain em ent destines a 
determiner un deplacement lineaire et un 
mouvement de rotation de la source de 25 
faisceau (6), lesdits moyens d'entraTnement 
provoquant un mouvement de la source de 
faisceau de telle maniere que le faisceau 

soit dirige vers le recepteur a la suite du 
mouvement de I'unite (7 ; 40) de recepteur ; 30 
caracterise en ce que 

d) I'unite (7) de recepteur est configuree 
pour recevoir aussi un support (15 ; 15' ; 
15" ; 40 ; 70) destine a recevoir un recep- 
teur secondaire s'etendant verticalement, 35 
qui est articule sur I'unite de recepteur ou 
peut etre monte par rapport a celle-ci pour 
donner un trajet de faisceau horizontal ; et 

e) I'appareil comprend des moyens de 
commande construits de maniere que I'acti- 40 
vation du recepteur secondaire provoque 
renvoi d'une impulsion aux moyens d'en- 
traTnement de la source de faisceau, even- 
tuellement apres une temporisation, de ma- 
niere que la source de faisceau (6) soit 45 
ajustee sur un positionnement de base pour 
donner un trajet de faisceau horizontal cen- 
tre tombant sur le recepteur secondaire. 

6. Appareil selon la revendication 5, caracterise so 
en ce que I'unite (7) de recepteur est configu- 
ree pour recevoir differentes sortes de sup- 
ports (15 ; 15* ; 15" ; 40 ; 70) de recepteurs 
secondaires. 

55 

7. Appareil selon la revendication 5 ou 6, caracte- 
rise en ce que la source de faisceau (6) est 
portee par une structure de cadre (5) qui porte 



aussi un support (9) de recepteur tertiaire ; et 
en ce que la source de faisceau (6) est congue 
pour prendre une troisteme position de base 
relativement au support de recepteur tertiaire k 
la suite de I'activation d'un dispositif de com- 
mande. 

8. Appareil selon I'une quelconque des revendi- 
cation s 5 a 7, caracterise en ce qu'une extre- 
mity de la table de support de patient porte 
une unite de siege (18) agencee sur cette 
extremite, qui peut etre deplacee dans une 
direction Y et qui est de preference tournante, 
et un recepteur secondaire (15') correspondant 
a ladite unite de siege et pouvant etre place 
dans ledit support de recepteur. 

9. Appareil selon la revendication 5 ou 6, caracte- 
rise en ce que la table de support de patient 
comprend un bati (1'), qui porte le support 
mobile (7) de recepteur, et une unite mobile 
(51), par exemple presentee sous la forme 
d'un chariot de civiere, qui comprend un pla- 
teau de table (51 b) et qui peut etre place au- 
dessus du bati (1'), ladite unite pouvant etre 
reliee de fagon amovible au bati et accompa- 
gnant les mouvements de positionnements du 
bati dans la direction Z apres avoir ete accou- 
plee a ce bati. 

10. Appareil selon I'une quelconque des revendi- 
cations 5 a 9. caracterise en ce que la source 
de faisceau (6) est portee par un dispositif 
telescopique (12') relie au chassis ou a la 
structure de tour (2, 5 ; 2') du systeme. 

11. Appareil selon I'une quelconque des revendi- 
cations 5 a 10, caracterise en ce que I'unite (7) 
de recepteur est prevue dans la region de 
moyens supports (8 ; 8a ; 8') destines a sup- 
porter le recepteur secondaire, avec un pan- 
neau de commande (55) equipe de moyens 
servant a activer les moyens d'entraTnement 
de la source de faisceau. 

12. Appareil selon I'une quelconque des revendi- 
cations Sail, caracterise en ce que le sup- 
port (40) de recepteur secondaire comprend 
deux barres (41, 42) a section en U qui tor- 
ment un angle de coin de 90° I'une par rap- 
port a I'autre et un bras telescopique (43) 
qu'on peut faire pivoter autour d'un axe situe 
audit angle, ledit bras telescopique portant, 
prevus a une de ses extremites, des moyens 
de prise (44) destines a cooperer avec un 
recepteur (45) place dans le support, la lon- 
gueur reelle du bras et Tangle reel forme par 
le bras avec I'horizontale donnant une mesure 
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des dimensions de la cassette insiree dans le 
support. 

13. Appareil salon la revendication 12, caracterise 

en ce que le support (40) est monte sur une 5 
structure de ferrure {15a) munie de broches 
d'assemblage (15b) et qu'on peut faire pivoter 
autour d'un axe (46) pour le placer dans une 
position horizontale. 

10 

14. Appareil selon la revendication 9, caracterise 
en ce que le plateau superieur (1 b) de la table 
(1) de support du patient peut facilement etre 
enleve pour permettre de placer une unite 
mobile, par exemple un chariot de civiere (51), is 
sur le bati restant (1') equipe du support (7) de 
recepteur. 

15. Appareil selon Tune quelconque des revendi- 
cations 5 a 14, caracterise en ce qu'on peut 20 
faire tourner la source de faisceau (6) autour 
d'un axe vertical et que cette source est acti- 

vee pour ce mouvement de rotation par un 
moteur. 

25 
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Fig. U 
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Fig. 16 
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Fig.17 
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